Differential responses of components of the autonomic nervous system.
This chapter conveys several concepts and points of view about the scientific and medical significance of differential alterations in activities of components of the autonomic nervous system in stress and disease. The use of terms such as "the autonomic nervous system," "autonomic failure," "dysautonomia," and "autonomic dysfunction" imply the existence of a single entity; however, the autonomic nervous system has functionally and neurochemically distinctive components, which are reflected in differential responses to stressors and differential involvement in pathophysiologic states. One can conceptualize the autonomic nervous system as having at least five components: the sympathetic noradrenergic system, the sympathetic cholinergic system, the parasympathetic cholinergic system, the sympathetic adrenergic system, and the enteric nervous system. Evidence has accumulated for differential noradrenergic vs. adrenergic responses in various situations. The largest sympathetic adrenergic system responses are seen when the organism encounters stressors that pose a global or metabolic threat. Sympathetic noradrenergic system activation dominates the responses to orthostasis, moderate exercise, and exposure to cold, whereas sympathetic adrenergic system activation dominates those to glucoprivation and emotional distress. There seems to be at least as good a justification for the concept of coordinated adrenocortical-adrenomedullary responses as for coordinated adrenomedullary-sympathoneural responses in stress. Fainting reactions involve differential adrenomedullary hormonal vs. sympathetic noradrenergic activation. Parkinson disease entails relatively selective dysfunction of the sympathetic noradrenergic system, with prominent loss of noradrenergic nerves in the heart, yet normal adrenomedullary function. Allostatic load links stress with degenerative diseases, and Parkinson disease may be a disease of the elderly because of allostatic load.